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1. Ⅰ
■
ntr odtl Ctio n
h thel乱8tde cade m a rin e epo syste m
stI Ch a 8 C O ralr eef8inlnd.o n e sia ar epai dm tldl
atte n伍o n
` by the gov er m ent. As a
cbn s eqtle nC e re 8 e a rdl a ctivitie s in m arin e
eⅡvir on m e nt ar e
'
in c r e aBing. On e ofthe s ei8
the as s e s8血ent of s atellite i皿 age rie 古 あr
bottom type n appingin sh alo w w ate rre写紬n s,
Botto m ty pe st m ey co m monly do.n e
inlndo n e 8ia udliz e s血ps wi th lo ng peムod of
obs e t v a也on A8 a re Stdtitne eds也 m e andco st.
Al te ma6ve m ethodlikeimple m e n也ngre m ote
s e n singte chnologyshould be con side r ed. I The
tw e ofoptic al re m ote s en singdata, especially
La nds at T M visible data du e to depth
penetra加 n c apability, ha sbeen e stablished
a nd a sseBS ed. EoWe v e r, the digital
interpreta也o n of La nds at im age isi叫pe nded
bythe 血ct thatbotto中 C Olo rdiffe r e n ces a re
n ot e a sily distin 印ished 缶o m w ater depth
v a riatio n sor an other ele me nts such a s w ater
colu m n upW elling and surface r eflectio n･
Fo rh n ately the us e of digitally r e c orded
m ultispe ctral8 C a n n e rdatape rmits c o r r e ctio n s
to be n &de to tho s e 曲 cts. This paper wnl
di8 Cu88tw otype叩fc or re ction to･redtw e tho se
e払 ct8 O ver h n由 &tTM digital dat& for ea.dl
band be血r e t椅 e a S a ninputfo r md 由pectral
血 B 8i丘cation pr oc eB B e BtO m apbotto m type s.
a . SttLdy Ar e a a
､
n d M ethod
Thi8 きttldF W as Car ried ou七inthe ar e a･
of T 血 bonera.te lsl andB W ater$ Of So uth
Sula w e si Pr o vin c e, Indo n e sia. . T his ar e a
indudedin e a 8te m lndo n e Bia n w ate rs w a s
s ele cted bythe h don e畠ian go v e m nent a8Se a
Co n s e rv a血 n Az % , e spedally fo rpr otec也ng
gree JlttZ Tt)e (Er e血 o che]yz= J
'
m bn
'
c &b). Fo r
Indo nesia n o c e a n ologist. Takabon e ratei5 W ell
kn ow na8t hethirdbigaton inthe worldn extto
Ew ajelein atol in MaLZShal Islands and
Sttvadiva atomin M alade v aI 血nd8. Be c a一巡 e Of
that8tattlS Stlldyingthis reg10 n W a sgiv e nhigh
priorityby thegove m n ent･
A s ur vey w a sdo n ein Octobe r, 19 95･
I)Wringthe五eld w o止 , s e abotto m type s w er e
in ves軸at8d a nd reco rded a s w ella sdepths･
wate r c o ndition during the 五eld w ork w a s
g･3
de a r. Se abotto m c o v e r s w e r edomin ated by
ass o ciatio n Qfcor aland s eagra s s e c o sy8te n S
ands and. Bathym etric 皿 ap She etn lmbe r372
published by･ ヨydro - Oc e anographic
Depa rtm e ntoflndon e sia n Na vy w aLS uS ed 血r
the ba s em ap and the 五eld w o】虫. Pa rt
■
ofthe
五e14 data was us ed for S e abotto m c o v er
cLas si五catio n r eあ ren ce. The r e maining w a.8
u s edfo r e valu atio n.
Tw o 抄p由 of corre c伝o n u sedin this
study a r e a 8folo w s:
2. 1. Wa.ter Re丑e ntan c eM odel
lde ally di蝕 rentbotto m type sha sv e
diirer甲t. r e且e ctan ce 8 dqpendlng1On their
characte ris也cs. In 血.cte mitted ndiation fro m
se aS u rfac e recorded byT M8 ¢nBO ris n otolny
relatedto the su 血 cebut also depe nding on
botto m ty pe s. T he r e ar e many fa cto rs
contribtlting to the r adia n c e r e c eiv d &t the
satellite Se ns or a nd c a n sim ply de五n e a Bthe
simple w ater reAectanc e 皿 Odel(1･B). A ∝ ording
to this m odel, the radian ce in giv en
w av elengthba ndic an be writte n a s :
h = k ＋ ho Rb e Xp(-2KZ). (1)
whe r eljis r adian ce atthe satellitein cha n n el
i;IJ.E.i8the zLVerage-Of掴 idi&nc 8 0bBe ZV ed O ver
deep
■
w ater (dt w･to a血6坤heric ぬ ttering,
upw 戯 ng･
.
m d r e8e ctio n 鮎 血 w aLぬ 拍 地 c e);
IJiO is a■ cE) 蜘 t■whi.ch indd e s 也6
: 由1血
irr adi乱 n C e, the traLm nitta n c e of the
atm o sphe rB 乱nd the
､
w ate r 8u rh c e
, and the･
r edtlCdon of the ℡adiance du e to r efra ction at
the waLter 811血 c e
.
･ 払 is the botto m
r占且e ctan c¢; a iB the do w n w a rd ir r adian c e
atte止血 加 n.c o eコ毘cie nt ofthe w a.tar; a nd Z iB
the wate rdepth.
Ba s eo nthe abov 8 equ ation.iti畠 able
to e xtractbotto m re丑e cta n c eif Eia ndZ.ar e
kno w n. Bothdata G乱nbe m eas tm dinthe五eld
dlreCdy o r m aybe avai lable a sthe
■
se co ndary
data. h ordertO e XtrActbotto m r e丑ecta n c efo r
single chan n el･ w?jllSt m Odi.&
Eq･ (1) a B
follow s :
IJO 払 = Ⅹ/【exp(-2 KZ)】, (2)
whereX i8thedif3e r e nc e oil. a ndh中 . Be c a u s e
ofho is a consta nt. $0 that ljOR払 Valu e is
dire ctly r ela.te to R払 Valu e. That m e a n sit is
agr e e able to use hoR血 Value aB Rib V alu e
84
r epr e s entatio n. In this study. chn n e11,2, 3,
and 4ofLa nd8at TM digitaldata a r e c o r r e cted
u singthis m odel andthen u s ed a sinputfor
m ultispectral cla畠Si五catio n pr oc e s s es.
Bathyn etricdigital dataisderiv ed 丘o n an alog
bathym etric m ap c o mbin ed with depths da.ta
which. a r egain ed 丘o m the 五eld. a value is
take nfro m Jerlov(6)with 血e a su mptio nthat
･the study are aw ater sar eda B Si五eda sthety pe
Ⅲ.
2
.
2. Ra. 血ingAlgo rithm
ln land a r e aratioing algorith皿 i畠
1娼 u Ally addr e s s ed to redu c ethe effe ct of
topogr aLphic co ndition s, Shado ws, o rs e a s on al
change占 in 8unlight illu min a伽 n 8.ngle and
intensity(3). For se a region . M artin ez et. aL(4)
have used ratioing algo ri thJn in order to
im pr o v e the cozT e SpO ndehce betw e e n
illu min atio n 8. nd depth For depth m nges
betw een 4 ･ 16m ete r s
,
theyfo Ⅶ 山 that the
relation shipbetw een ratio gr e e n仙 he chan zLel
and depthw a 8bette rthan the r ehtio n 尽hipfor
singleba nd. Ac c o rdingtothBir 丘nding w e c an
then kn ow tha.tgr ee n cha n n elr e血ectan c eあ r
this range ofdepth is zELOStly inLLue n舵 d by
depthv aria加 n s. On the other ha ndtheblu e
cha n n el is rEIO Stlyin8u e n c ed by botto m type
v ariatiohs. Fr o mthis, by rev ersingth上 r 乱tl O
もl始-bt
-
to m type variatio n r白鮎cta n c e s m aybe
毛zlb 鉦丘卓由玉.
叫 p伸 也由 dev eloped depth of
pe n etr a也on(D O T)algo ri thJZI Whichaddr ess ed
for mapping (e spe cial ly depth) in sh allo w
w ate r s. Base o nthe w ate rtype das si五ed by
Je rlov(6). he w a sde v eloping a nd m aking
das BiBcatio n ofI) O Pzon e for Lands at and
SPOT data. Ev e ry cha n n elha sits o wn D.O P
2iO n e. By perfom ing r atioingalgorith n ba sed
on D O T
'
zo n e and e mployingit, the depth
pe rtud) ation maybe r educ ed. That m ean sthe
botto m type diBFere n c e si enhanced. 血 this
study, the r atio ofcha n nelblu e/green,gre e n/
r ed
,
a nd r ed /ne a ri 血 ･red are e mployed
a nd used a s input fo r n d tispectral
cla s sifica丘o n.
3. R e 8tlt a nd di畠 C u 8 Bio n
Based o n the da si五c a也o n a∝ u r acy
畠
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a s B eS Sm e nttht hsbe e n c o ndtl Cted u sing3 1
pointsfo r e valu a如 n data. da s si五c ation with
the inptltdata 丑
･
o n r atioing algD ri thm ha s
po o r a.cct m cy w he n c o mpar edto the w ate r
r e鮎 ctan c e n od.el. T he ratioingalgo rithm h s
a cc ura cy of51.61 %and the w ate rrefle cta n c e
m odel ha s accu r a cy of83.87 %(se e Tabel 1.
belo w). T his r e sult indicated that w ate r
r e舶 ctanc e m odelcod ae 血 n c ebotto m type
r戚e cta n c e v a血tiozu better tha n the ratioing
algorithm . h thb w ate r r e鮎 ct an c e血odel au
魚ctQ摺 that in丑u e n c ed to the re丑ectan ce
r占c or丘ed､bythe Lands atT Mha v ebe e ntaken
into a c c ou nt inthe m odel. Btltforthe ratioing
由go fithm thatw ere n ote印 hi甲d.It w as m ay
b匂 払 e rea BDn Why w ate r r e加 血 n ce
.
m odel
ha革highe r a c cur a cy.
Tabe11. Er ro r皿 atrix of軸 ch 閑i丘catiQnba s¢d
o n w ater re瓜e cta nce 也 odel
2 29- 231(1988).
之. Liz:e nga, Da vid R･;
''
Pa s siv ere m ote s e nsing
tedl niqu e sfor 皿 apping w ate r depth a nd
botto m featu r e s
”
;Ap plied OpticsVol. 17 No. 3:
pp. 37 9- 3 83(19 7B). I
3. Je ns en , Jo lm R;Introdu cto lyDigitallmage
Pr oc e s sing : A Re mote Sensing Perspe ctiv e;
Pr e ntic eロall
,
N e w Je rs ey(198 6).
4. M a rtinBZ, Andr e wB” RidhardT. Joy, Ma ria
K Ealcic
,
Greg Terrie a nd Stephe n P.
Eai皿ba血;
nA daptiヤe e stim ation of w ater
depth Ⅶsing n ultispect托I r em ote B e n Bing
”
;
SPIE Vol. 9 25, Oc ea n Op也cs Ⅸ :.pp. 2皇2- 228
(198).
6, Jupp, Da.via L B.;
"
Backgrou nd a nd
E *ten Bio n阜
.
tO Dep血 of Pen etration (D O P)
Mappi耶 in S hallo w Co a stal Wate r s
カ
;
Pr oce eding of T he Synpo sh m ?A Re m ote
Se wing oE ぬ母 Co a さ払1 監on e, Qu e en 8hnd
(1 988).
6. Jer.lov N. G.; Marin e Op也cs; EIB evie r
Sdent述c Publishing Co mpan y, A 皿 占terda n
(197軌
閉 山
‾
oE 血e･di昭
r
D 且山 entrie s(26) pe r total
obse r va滋on 8(8 1)i.e . さ3.8 7%.
:
/-:Fro 払 the abpv etable w e cBL n S B eth
mi 曲 由姐ed.botto m ty pe..T he s ot m s which
c& u昏edimpe 血 c orr e cdon 中 ay C Om e かo m
thedi由tal hthyn etricdata or the Ei Valu e o r
o也eF 蜘 r臥 In o一dertoimprov eth色 a c c Ⅵra cy
¢f
■
もhedassiRc atio正 re Stdt. w e suge stto u s ein
畠tu 毘 data. Figu r e1 indic a.te athe r e but of
n也滋野e Ctr al cla s 8i五c a也o nI) a s ed o hLa nds at
TM. ■
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